Cyprus is using almost all of its renewable water resources. Groundwater is rapidly depleting and sea water intrusion is occurring in the main coastal aquifers. Providing water for the expanding domestic and tourism sectors, while maintaining the agricultural sector, is becoming a critical issue.
Haspolat Wastewater Treatment Plant (MM/H WWTP) was completed in 1980. This facility is located in the TCC, just outside of northern Nicosia, and provides wastewater treatment services to the entire Nicosia area. As the city has grown, the MM/H WWTP has been challenged in meeting the growing demand for its services. Stretched to capacity, local authorities within the GCC and TCC built on their well-established tradition of cooperation to commission a new state-of-the-art WWTP with plenty of capacity to meet current demand and the ability to expand to meet any growing needs. In the hopes of expanding the use of treated effluent on the island, the New Nicosia (NN) WWTP is designed to produce treated effluent suitable for unrestricted agricultural reuse.
To further build on the success of this challenging bicommunal effort and simultaneously help alleviate significant water scarcity problems on the island, the US Agency Both the GCC and TCC are encouraging local farmers to switch to higher value crops to maximize the benefit of their scarce water resources. These efforts are ongoing. For the purposes of this study, to establish a baseline against which the benefits of reuse scenarios could be compared, alternative cropping patterns were considered, producing a higher rate of return on the volume of water used for irrigation. Table 2 • Dependable precipitation defined at a 70% probability of occurrence in a given month
TREATED EFFLUENT QUALITY
• Monthly projected NN WWTP discharge based on historical records
• Crop irrigation water demand
Crop irrigation water demand was calculated monthly for selected crops by considering crop evapotranspiration, leaching requirements and irrigation losses. The actual crop evapotranspiration was estimated as: 
where max EC e ¼ electrical conductivity of the saturated soil extract that will reduce crop yield to zero (dS/m).
For sprinkler and surface irrigation systems, leaching requirement was calculated using the following equation:
where EC e is estimated electrical conductivity of the average saturation extract of the soil root zone profile for an approximate yield reduction (dS/m).
The EC e value which will give 10% yield reduction, as pre- 
BIOSOLIDS REUSE
The feasibility study also examined reuse options for the biosolids to be generated from the NN WWTP. Stabilized biosolids contain nutrients (such as nitrogen, phosphorus, potassium) and organic matter that can reduce the use of conventional fertilizers and improve soil quality. Three approaches were considered to generate a biosolid-based product for agricultural use, including the most commonly preferred approach of land application and two others that would generate a 'value-added' product suitable for retail:
composting to create a high-end soil amendment and heatdrying to create a fertilizer. Land application of NN WWTP biosolids is recommended because of its financial benefits, as well as its ease of implementation, giving farmers a low-cost approach to providing both nutrients and organic matter to their fields, improving water retention, tilth and other soil qualities.
STORAGE AND TRANSMISSION ALTERNATIVE ANALYSIS
The analysis of transmission and storage options looked at the best ways in which the effluent could be stored in the rainy season when there was little or no demand and then The onsite option was expanded to include four alternative configurations. The total area of the existing MM/H WWTP is about 69 ha. However, the title for all but 25 ha of this land is in dispute and it was unknown whether these issues would be resolved within a reasonable time.
Therefore, two configurations, one involving 69 ha and one involving 25 ha were considered. In addition, at present the lagoons are unlined and constructed with the natural soils. As a cost-saving measure, construction of a shallow reservoir without a liner that would also encourage aquifer recharge was considered. To evaluate these alternatives, cost curves were developed relating the volume of storage to capital cost of construction. These curves are presented in Figure 4 .
Based on input from the stakeholders, the preferred option was identified as utilizing the existing 25 ha of uncontested property to construct a lined reservoir with a capacity of 2 million m 3 . While this option does not provide for the target amount of storage, it will still allow for use of almost all of the treated effluent and is able to be implemented immediately. If acquisition of the contested property is possible before the storage and delivery system go to tender, then it would be a relatively easy thing to adjust the final design accordingly.
The recommended storage and distribution system consists of the following components for the treated effluent.
Storage facilities
The proposed storage facilities are to be constructed at the same location as the existing facultative lagoon by constructing a 2 million m 3 storage reservoir. The new reservoir with a total area of 25 ha with 8.2 m high berms will be constructed of fill material excavated from the base of the lagoons and lined with a geomembrane. 
Transmission lines
The proposed project includes two transmission lines. The first will be constructed to convey water to the TCC public farm area. The proposed line will be 600 mm diameter and 14.15 km long. The second transmission line will extend to the GCC Vathia Gonia WWTP. This transmission line will again be 600 mm in diameter and about 17.8 km long. The nominal capacity of each line will be 30,000 m 3 /day.
Pump station
The pump station is proposed to service distribution to both communities with a nominal peak capacity of 60,000 m 
Biosolids facilities
Land application of NN WWTP biosolids is recommended because of its financial benefits, as well as its ease of implementation. Land application of biosolids offers farmers a low cost approach to providing both nutrients and organic matter to their fields, improving water retention, tilth and other soil qualities. To implement this approach it is necessary to purchase two sludge spreaders.
ECONOMIC VIABILITY
The 
ANCILLARY BENEFITS
The project will also provide the following ancillary benefits.
Social and cultural benefits
The proposed project will provide irrigation water for about 2,000 ha of agricultural land currently deprived of this resource. This will improve the livelihood of local farmers, preserving the agricultural heritage of the local communities. However, providing technical assistance to farmers on proper management practices is needed.
Enhancing bi-communal ties
The MM/H WWTP has long been a prime example of the GCC and TCC working together to serve a common good.
The proposed project will further this working relationship, strengthening these ties and further enhancing the image of the cooperating authorities from the Sewerage Board of Nicosia (SBN) and the 'Nicosia Turkish Municipality'.
Environmental issues
Retaining control of the entire lagoon area and preventing future development will help limit the potential for exposure to harmful substances potentially remaining after decommis- Stakeholders on both sides realize the gravity of the problem they are facing and refused to allow the politics of the day impede this important work, depriving their communities of the significant potential benefits. This is highly commendable.
From a technical perspective, the work completed was not groundbreaking. Current standard technical engineering methods were used to arrive at an optimal solution. The noteworthy and groundbreaking factor was the cooperation shown between two communities in conflict, and hopefully this can serve as a milestone in GCC/TCC relations and reconciliation. It is this outcome, more than any other, that needs to be replicated in the future.
